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1.0 INTRODUCTION

This report documents the activities for the plugging and abandoning (P&A) and the installation
of groundwater monitoring wells at the Mixed Waste Land (MWL) at Sandia National
Laboratories/New Mexico (SNL/NM). The activities were performed in January through March
2008 by the SNL/NM Environmental Restoration (ER) Project personnel and the drilling
contractor Water Development Corporation, Incorporated. (WDC).

1.1 Regulétory Action

On March 23, 2007, the New Mexico Environment Department (NMED) required that the U. S.
Department of Energy (DOE) National Nuclear Security Administration (NNSA) and Sandia
Corporation (Sandia) replace monitoring well MWL-BW1 (Bearzi March 2007). In April 2007, the
NNSA/Sandia submitted a Plug and Abandonment/Replacement Plan for MWL-BW1 (SNL/NM
April 2007). .

However, in June 2007, the NMED issued a Notice of Disapproval (NOD) regarding this plan
(Bearzi June 2007). The NOD listed 13 items that needed to be addressed in a revised plan.
In July 2007, NNSA/Sandia submitted the revised Monitoring Well Plug and Abandonment Plan
and Replacement Well Construction Plan: Decommissioning of Groundwater Monitoring Well

MWL-BW1 and Installation of Replacement Groundwater Monitoring Well MWL-BW2 (the Plan) -

to the NMED (SNL/NM July 2007). The revised plan addressed the issues listed in the NOD.
The NMED issued a Notice of Approval on October 10, 2007 (Bearzi October 2007a) followed
by a date correction to the Notice of Approval on October 12, 2007 (Bearzi October 2007b)

1.2 : Site Description and Hlstory

The MWL is an inactive landfill, designated as a Solid Waste Management Unit, at SNL/NM.
The SNL facility is owned by the DOE/NNSA. The MWL is located in Technical Area Ill of
SNL/NM which is within the boundaries of the federally-owned Kirtland Air Force Base, south of

the city of AIbuquerque (Flgure 1-1).

The MWL groundwater monitoring well network consists of seven wells completed within
interfingering alluvial fan deposits of the Santa Fe Group (Goering et al. 2002). The network
(Figure 1-2) included one background well (MWL-BW1), one on-site well (MWL-MW4), and five
downgradient or cross-gradient wells (MWL-MW1, MWL-MW2, MWL-MW3, MWL-MWS5, and
MWL-MW8). All seven wells are constructed of nominal 5-inch, Schedule 80 polyvinyl chloride
(PVC) casing. Wells MWL-BW1, MWL-MW1, MWL-MW2, and MWL-MW3 have screens
composed of slotted Type 304 stainless steel. Wells MWL-MW4, MWL-MWS5, and MWL-MW6
have screens composed of slotted Schedule 80 PVC.

Groundwater levels have been declining in the regional aquifer and monitoring well MWL-BW1,
installed in 1989, was no longer useful for sampling. At the time for annual groundwater
sampling (April 2007), there was approximately 1 foot of water within the well screen of MWL-
BW1, and the well could not be sampled. ,

AL/4-08/WP/SNL:MWL-BW2_installation.doc - 1 04/08/08 1:01 PM
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1.3 ~ Objective

The objective of this project was to successfully P&A MWL-BW1 by grouting the well in situ and
to install a new background well, MWL-BW?2. This report is organized in chronologic order of
activities; the drilling and installation of MWL-BW2, the P&A of MWL-BW1, and the development

of MWL-BW2.

The report meets the reporting requirements of the NMED and the New Mexico Office of the
State Engineer (NMOSE). The NMED Compliance Order on Consent (the Order) specifies the
required elements for reporting on installation of monitoring wells (NMED April 2004)
(Attachment A). The NMOSE requirements and guidance can be found in Rules and
Regulations Governing Well Driller Licensing; Construction, Repair and Plugging of Wells
(NMOSE August 2005).

AL/4-08/WP/SNL:MWL-BW?2_installation.doc 4 ’ - 04/08/08 1:01 PM
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2.0 DRILLING AND WELL INSTALLATION

All drilling, well installation, and well development operations were performed by WDC and were
supervised by SNL/NM ER Project personnel. Geophysical logging services were performed by
Jet West Geophysical Services (Jet West). The borehole for MWL-BW2 was drilled using the
air rotary casing hammer (ARCH) method.

The foIIoWing sections describe the borehole drilling, lithologic and geophysical logging, and
well construction. Complete field documentation, field forms, daily driller reports, and lithologic
and geophysical logs, are on file at the SNL/NM Customer-Funded Records Center.

2.1 Drilling Operations:
The WDC equipment and crew arrived at SNL/NM on January 7, 2008. The drilling equipment

(a Speedstar 50K drilling rig and associated equipment) was decontaminated at the ER Project
decontamination pad in TA-lil prior to the start of drilling operations. Drilling of the borehole for

-well MWL-BW?2, located east of the MWL (Figure 1-2), commenced on January 14, 2008. The

first 300 feet (ft) of borehole was advanced with a tricone bit and with 11 3/4-inch outside
diameter (OD) drive casing to accommodate drilling through caliche and gravel zones. At 300 ft
below ground surface (bgs), the bit and drive casing was switched to 9 5/8-inch OD and the
smaller drive casing was telescopéd into the borehole. The borehole was initially advanced to a
depth of 509 ft. The drilling was suspended at 509 ft bgs to allow for geophysical logging of the
borehole (Section 2.3). Following the geophysical logging, the borehole was advanced to a total
depth (TD) of 519 ft bgs on January 16, 2008. Field notes are included as Attachment B.

2.2 Lithologic Log'ging A

A lithologic log based on the cuttings returned from the borehole was generated by the ER
Project geologist. A combination diagram showing lithologic and geophysical logs, and well
construction details is included as Attachment C. :

The lithology of the borehole consisted of unconsolidated alluvial and fluvial deposits of the late
Pleistocene post-Santa Fe Group alluvium and late Pliocene to Pleistocené upper Santa Fe
Group (Goering et al. 2002) The upper Santa Fe Group consists of two first-order sediment
types: an alluvial fan sequence derived from uplifts on the basin flanks, and a fluvial sequence
derived from the north and deposited by an axial river, the ancestral Rio Grande. The alluvial
fan deposits consist of poorly-sorted, weakly-stratified, discontinuous layers of sand with a
silt/clay matrix. The lower ancestral Rio Grande sequence was not encountered in this borehole.

From the surface to 80 ft bgs, a sand and gravel mixture of the late Pleistocene post-Santa Fe
Group alluvium was encountered. From 80 to 420 ft bgs there was a heterogeneous mixture of
silt, sand, and gravel of the upper Santa Fe Group. In general, the sediments were fining
downward to 420 ft bgs. A clayey-silt was encountered from 420 to 435 ft bgs. Below that, to the
total depth of the borehole (519 ft bgs) there were interfingering units of silty sand with some
gravel and silts and clays.

AL/4-08/WP/SNL:MWL-BW2_installation.doc ’ 5 04/08/08 1:01 PM
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2.3 Downhole Geophysical Logging

On January 15, 2008 the cased borehole was logged with downhole wireline geophysical tools
supplied by Jet West to help determine the lithologic characteristics of sediments penetrated in
the borehole. Geophysical logs run in the borehole included combination natural gamma ray,
thermal neutron, and 1-arm caliper. Although the caliper instrument is located on the same tool,
the caliper log is not informative as the logging was completed within the steel drive casing. The
geophysical log is provided in Attachment C. The Jet West report and logs are on file in the
SNL/NM Customer-Funded Records Center.

The neutron log reveals the telescoped drill casing with a significant signal increase at 300 ft
bgs. The gamma ray and neutron readings are attenuated approximately 30 percent by the
steel casing and approximately 50-60 percent in dual casing. A notable shift in the neutron
signal occurs at 494 ft bgs indicating the level of groundwater in the borehole at the time of the
logging. This represents a temporarily depressed water level, due to the drilling activities earlier
in the day. The neutron logging continued another 12 ft below the water. The gamma signal is
unaffected by the presence of water in the borehole. Due to the position of the gamma detector
on the logging tool, the gamma signal ends at approximately 496 ft bgs.

The log indicated that the formation is composed of interbedded clays, silts, and sands. The
region of concern, from the groundwater level (approximately 472 ft bgs) downward, was
comprised predominately of “dirty” sands with silts and clays (Jet West January 2008). Dirty
sand refers to sediment with relatively coarse sand grains mixed with silt and clay that have
relatively low hydraulic conductivity and low transmissivity.

[

24 Initial Groundwater Level and Well Construction

On January 15, 2008 the cased borehole had been advanced to 509 ft bgs and initial
groundwater was encountered during drilling at approximately 472 ft bgs. During the:
geophysical logging (occurring later that same day), the groundwater level was at approximately
494 ft bgs within the steel drive casing. The following morning, the groundwater level had risen
to approximately 485 ft bgs within the steel drive casing. The water level had not risen to the

. expected level (472 ft bgs) after allowing the well to recover overnight. The borehole was

advanced another 10 ft to approximately 519 ft bgs in an effort to access more transmissive
units of sand and/or gravel. It did not appear that any such units were encountered. The sands
with silts and clays encountered in the lower portion of the borehole below the static water level
are indicative of relatively low-water volume producing units.

Following a telephone consultation with NMED concerning the well constructionb it was
determined to build the well at the depth proposed in the Plan, assuming the water IeveI would
eventually equilibrate to the anticipated level of 472 ft bgs.

Well installation began on January 16, 2008 and was completed on January 18, 2008. The well
was constructed of nominal 5-inch diameter (inside diameter of 4.767 inches and OD of 5.563
inches) Schedule 80 PVC flush-threaded blank casing and a 30-foot length of 0.010-inch slot
schedule-80 PVC screen. This screen slot size was specified in the Plan to accommodate the
low transmissive sand, silts, and clays encountered in the borehole. The sump consisted of a
5-ft length of nominal 5-inch diameter Schedule 80 PVC flush-threaded blank casing with a
threaded end cap placed at the bottom. A volclay coarse chip product was used to backfill the

AL/4-08/WP/SNL:MWL-BW?2_installation.doc ’ 6 04/08/08 1:01 PM



[l

U P 1

— 9

L1 7

1 1

H i 1 i - !

‘hydrated, and allowed to set for approx1mately 2 hours. The Well Construction Diagram is

borehole from 510 to 519 ft bgs. Approximately 8 ft of #20-40 sand (Colorado Silica Sand) was
used to backfill the borehole from 502 to 510 ft bgs.

" The bottom of the well MWL-BW2 was placed at 502 ft bgs and the 30-ft screen section was

placed from 467 to 497 ft bgs. The #20-40 sand was used as the primary sand pack in the

-annulus around the screen and extended approximately 5.5 ft above the top of the screen to

461.5 ft bgs. A secondary sand pack using #60 Colorado Silica sand was placed from 456 to
461.5 ft bgs (the #40-60 sand specified in the Plan is no longer commercially available). A 30-ft
volclay coarse chip plug was placed from 426 to 456 ft bgs. The first 18 ft of chips were
hydrated and allowed to set overnight. The next day, chips were added up to 426 ft bgs,

/

provided in Attachment D.

A bentonite grout (SmoothGrout20™ One Step Grouting System) mixture was used to fill the

_remainder of the annulus (12 to 426 ft bgs). The first lift of 121 ft of grout was placed and

allowed to set for 24 hours. The subsequent lifts of grout were placed in approximately 100-ft
lifts and allowed to set for one hour. The final grout lift was brought to 12 ft bgs.

2.5 Wellhead Construction

A 10-ft length of nominal 12-inch diameter steel casing was used as the protective casing at the
surface. The casing was placed approximately 7-ft below ground and 3-ft above and was
equped with a hinged locking cap. A fitted locking well cap was also placed on the PVC
casing. Concrete was placed in the annulus from the top of the grout at 12 ft bgs to the surface.
A 3-ft by 3-ft pad was built around the casing and a brass marker cap was placed in the pad
denoting the well name. Three steel guard posts were placed around the pad, and the posts and
the protective casing were painted yellow.

AL/4-08/WP/SNL:MWL-BW2_installation.doc 7 04/08/08 1:01 PM
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3.0 PLUG AND ABANDONMENT

The monitoring well MWL-BW1 was plugged in situ on January 23 and 24, 2008. A
Groundwater Well Abandonment Diagram is included as Attachment E. A grout mix (Quick-
Grout™) was placed in the well with a portable grout plant (grout was pumped through tubing
placed at the bottom of the well and pulled up as well was filled). The well was grouted from
477 ft bgs (bottom of the well) to the surface and allowed to set overnight. The next morning,
the grout plug had settled to approximately 12 ft bgs. The concrete pad and steel guard posts
were removed from the surface of the well head.

The protective casing consisted of approximately 3 feet of steel casing that was welded to a -
length of conductor casing that extended below ground. The conductor casing was required for
the mud-rotary drilling technique used to advance the borehole and was left in place during the
installation of the well to serve as the protective casing. As the annulus between the conductor
casing and the PVC well casing was firmly cemented, it was not possible to remove the 20-ft
length of conductor casing. There was approximately 14 inches of the casing above ground and
the PVC well casing extended a foot above that. The PVC casing was cut flush with the steel
casing. A concrete plug was placed from the top of the grout piug (approximately 12 ft bgs) to
the top of the two casings (approximately 14 inches above ground). The well monument was
built over the two casings and a brass marker was placed in the monument The marker

denotes the well name, date of P&A, and well depth.

AL/4-08/WP/SNL:MWL-BW2_installation.doc 8 04/08/08 1:01 PM
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4.0 WELL DEVELOPMENT

Well development of MWL-BW2 was conducted March 10 through 13, 2008, according to the
Well Development Field Operating Procedure (FOP) 94-41 (SNL/NM 1994). The well was
developed with the WDC development rig. The initial water level reading taken on March 10,
2008, was 474.55 ft bgs. The calculated saturated wellbore volume (includes pore spaces in the
annular sand pack) was approximately 42 galions. The volume was originally overestimated (in
the field notes — Attachment A) at 68 gallons, as it included the saturated casing and bore
volume below the screen section.

The development began by evacuating the well with a stainless steel bailer. Approximately 40
gallons of water was bailed before the well went dry. The water was turbid, but did not contain
much sediment. The well screen was swabbed and the well was allowed to recover for
approximately 30 minutes. Another 25 gallons of water was bailed before the well went dry
again. The following day, the well was repeatedly swabbed, bailed dry, and allowed to recover.
A total of approximately 340 gallons (approximately 8 bore volumes) was removed from the well
with the bailer. '

Water quality parameters were measured and recorded during the well development, including:

Temperature (degrees Celsius [°C])

Specific Conductivity (micromhos/centimeter [umho/cm]) -
pH (potential of hydrogen), and

Turbidity (measured in nephelometric turbidity units [NTUs]).

Water quality parameters were not stable during the bailing and swabbing of the well. The well
was then purged with a submersible pump (Bennett™) at approximately 1/3 gallon per minute
(lowest possible flow rate). The pump was set at the bottom of the screen section (497 ft bgs).
Water quality parameters were stable during the pumping of approximately 150 gallons
(approximately 3.5 bore volumes). A summary of the water quality parameters measured during
pumping are presented in Table 4-1. The Well Development Forms are provided as Attachment

F.- \

AL/4-08/WP/SNL:MWL-BW2_installation.doc 9 ' 04/08/08 1:01 PM
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Table 4-1. Summary of Water Quality Parameters during Well Development, March

13, 2008
Time Gallons Water Temperature Specific pH Turbidity
pumped® | Level (°C) Conductivity (NTUs)
(ft bgs) (imho/cm)
0802 5 480.18 15.47 693 6.80 0.94
0916 25 482.91 18.37 700 7.22 4.18
1041 50 483.94 18.60 706 7.22 1.00
1213 75 484.21 18.37 706 7.20 0.68
1317° 100 488.10 19.54 703 7.13 2.94
1436 125 485.92 19.36 705 717 2.89
1558 150 485.42 19.86 708 7.11 3.39

# Pumping followed the evacuation of approximately 340 gallons with the bailer on March 10 and 11,
2008. Water quality parameters were not stable during the bailing.
® Pump rate was increased to approximately % gallon per minute at 1259 and water level dropped
significantly. Rate was returned to approximately 1/3 gallon per minute and water level recovered.

ft
bgs

°C

FOP
pmho/cm
NTUs
pH

AL/4-08/WP/SNL:MWL-BW?2_installation.doc

Turbidity remained below 5 NTUs (as specified in FOP).
= Feet

= Below ground surface
= Degrees Celsius

= Field operating procedure
= Micromhos/centimeter
= Nephlemetric turbidity units
= Potential of hydrogen
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5.0 VARIANCES

All FOPs and Administrative Operating Procedures (AOPs) cited in the Plan (SNL/NM August
2007) were followed. There were no instances of variance from either the Plan or the
FOPs/AOPs during these activities.
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Well Data for MWL-BW2
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Table A-1. Well Data for MWL-BW2

Items Required by the Order® Section VIII.D

Comments

. Well name/number

MWL-BW2

. Date of weli construction

January 22, 2008 (completion)

. Drilling method

Air rotary casing hammer

. Drilling contractor and name of driller

Water Development Corporation, Mark Green

G| W[N]

. Borehole diameter and well casing diameter

Borehole: 11 3/4 inches 0 to 300 ft bgs, 9 5/8
inches to 300 to 519 ft bgs

Well casing: 5.563 inches OD, 4.767 inches ID

. Well depth

502 ft bgs (borehole depth 519 ft bgs)

504.35 ft total (bgs 2.35 ft above ground)

6
7. Casing length
8. Casing materials

Schedule 80 PVC

9. Casing and screen joint type

Flush thread

I

10. Screened interval(s)

467 to 497 ft bgs

11. Screen materials

Schedule 80 PVC

12. Screen slot size and design

0.010-inch slotted screen

13. Filter pack material and gradation

Primary: #20-40 silica sand

Secondary: #60 silica sand

14. Filter pack volume (calculated and actual)

Calculated: 18.2 ft°, 36.4 50-Ib bags

Actual: 40 bags

15. Filter pack placement method

Gravity feed through drive casing

16. Filter pack interval(s)

Primary: 461.5 to 510 ft bgs

Secondary: 456 to 461.5 ft bgs

17. Annular sealant composition

Volclay chip plug, bentonite grout

1 [

18. Annular sealant placement method

Gravity feed through drive casing

19. Annular sealant volume (calculated and actual)

Calculated: Plug 11.4 ft°, 12.7 50-Ib bags

Grout 1% 121-ft lift 46 ft*, 345 gallons

Grout 2" through 4" 100-ft lifts 63 ft, 472 gallons
each

Actual: Plug 14 bags

Grout 1% 121-t lift 380 gallons

Grout 2™ through 4" 100t lifts 400 gallons each
(brought to 12 ft bgs) )

20. Annular sealant interval(s)

Plug: 426 to 456 ft bgs -

Grout: 12 to 426 ft bgs

21. Surface sealant composition Concrete
22. Surface seal placement method Gravity feed through drive casing
7.56 ft’

23. Surface sealant volume (calculated and actual)

Not recorded, placed concrete 0 o 12 ft bgs

24. Surface sealant interval

0to 12 ft bgs

25. Surface seal and well apron design and
construction

3-ft by 3-ft by approximately 8-inch deep concrete
pad

26. Well development procedure and turbidity
measurements.

Sta|n|esé steel bailer and submersible pump (see
Table 4-1 for turbidity measurements)

27. Well development purge volume(s) and
stabilization parameter measurements

Total of 490 gallons (see Table 4.1 for parameter
measurements)

28. Type and desngn and construction of protectlve
casing

10-ft length of 12-inch diameter steel casing with
hinged cap (7 ft bgs and 3 ft above ground)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

5386 ft amsl!

31. Survey reference point elevation on well casing

5388.35 ft amsl|

32. Top of monitoring well casing elevation

5388.35 ft amsl

Refer to footnotes at end of table.
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Table A-1. Well Data for MWL-BW2 (concluded)

Items Required by the Order® Section VIIL.D

Comments

33. Top of protective steel casing elevation

5388.95 ft amsl

34. Name of geologist

Stacy Giriffith

35. Initial water level

472.5 ft bgs (estimated by diminished cuttings
return during drilling)

36. Final water level

474.46 ft bgs January 22, 2008 (475.27 ft bgs on
April 3, 2008)

37. Date of well development

March 13, 2008 (completed)

8 New Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to
the New Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department.

amsl = above mean seal level
bgs = below ground surface
ft = feet

3 = cubic feet

ID = inside diameter

oD = outside diameter

PVC = polyvinyl chloride
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ATTACHMENT B
Field Notes for Activities at MWL-BW1 and MWL-BW2
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ATTACHMENT C

Combination Lithologic and Geophysical Logs
with Well Construction Details for MWL-BW2
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Sandia National Laboratories/New Mexice
Environmental Restoration Department

Geologist: Stacy Griffith
Drilling Date: January 14-15. 2008

Well Installation Date: January 22. 2008

MWL-BW2
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o & o
< e &
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.\\0"
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t |
4 {
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ATTACHMENT D
Well Construction Diagram for MWL-BW2
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WELL DATABASE SUMMARY SHEET

Project Name:

ER ADS #:

Well Name:

Owner Name:

Date Drilling Started: ‘
Drilling Contractor:
Drilling Method:

Borehole Depth:

ENVIRONMENTAL RESTOR
1289 ’
MWL-BW2

U.S. DEPT. OF ENERGY'
14-JAN-2008

WATER DEVELOPMENT CORP.
AIR ROTARY CASING HAMMER

519

Geo Location: TA-IIl
Well Completion Date: 22-JAN-2008
Completion Zone: ALLUVIAL MATERIAL

Formation of Completion: SANTA FE GROUP

Well Comment: INITIAL WATER LEVEL APPROX BASED ON CONDITIONS
ENCOUNTED DURING DRILLING. CUTTINGS RETURN
DIMINISHED DUE TO SATURATION.

BOREHOLE DIAMETER IS 11 3/4 IN. TO 300 FT. AND 8 5/8 IN.

N

TO TD.
Casing Depth: 502
Compielion Data Measured Depths
Survey Date: 23-MAR-2008 (FBGS)
. SNL/NM
Surveyed By: Casing Stickup: 2.34
State Plane Coordinates Interval Start ' Stop
BOREHOLE o' 300°*
{(X) Easting: 411947.89 1.D. 11.75"
(Y) Northing: 1452389.85
Interval Start Stop
Surveyed Elevations (FAMSL) GROUT/BACKFILL 0 . 426"
BENTONITE GROUT
Protective Casing: 5388.95
) Interval Start Stop
Top of iInner Well Casing: 5368.35 CASING o' 502"
SCHEDULE 80 PVC 1.D. 4767" oO.p. 5.563"
Concrete Pad: 5386.01 : Slot Size 5.56"
Interval Start Stop
G d Surface:
roundsuriace 5385 BOREHOLE 300’ 519"
1.D. 9.625"
Interval Start Stop
SEAL 426" . 456"
VOLCLAY CHIP
Interval Start Stop
SECONDARY PACK 456’ 461.5'
#60 SAND
PRIMARY PACK 461.5° 510°
Initial Water Elevation: 4915.85
472.
Initial Depth To Water: 725 :
(FBGS) , interval Start Stop.
SCREEN 467° 497"
Last measured water level was  4913.5 FASL SCHEDULE 80 PVC
measured on  22-JAN-2008 Slot Size .01"
) Interval Start Stop
Date Updated: Date Printed: SUMP 497 502

03-APR-08

07-APR-2008
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WELL DATABASE SUMMARY SHEET

Project Name:
ER ADS #:
Well Name:

Owner Name:

Date Drilling Started:
Drilling Contractor:

Drilling Method:

ENVIRONMENTAL RESTOR
1289

MWL-BW2

U.S. DEPT. OF ENERGY
14-JAN-2008

WATER DEVELOPMENT CORP.
AIR ROTARY CASING HAMMER

Geo Location: TA-ll
Well Completion Date: 22-JAN-2008
Completion Zone: ALLUVIAL MATERIAL

[Formation of Completion: ‘SANTA FE GROUP

Well Comment: |NITIAL WATER LEVEL APPROX BASED ON CONDITIONS
ENCOUNTED DURING DRILLING. CUTTINGS RETURN
DIMINISHED DUE TO SATURATION.

BOREHOLE DIAMETER IS 11 3/4 IN. TO 300 FT. AND 9 5/8 IN.

R

Borehole Depth:
orehole Dep 519 101D,
Casing Depth:’ 502
Interval Start Stop
PLUG BACK 510’ 519°
VOLCLAY CHIP

Additional Comments
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ATTACHMENT E
Groundwater Well Abandonment Diagram for MWL-BW1
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SNL/NM ER PROJECT
GROUNDWATER MONITORING WELL ABANDONMENT DIAGRAM

Wells Decommissioned Wells Decommissioned
in Place through Casing Removal
L [
>\ /\;\ SRR —
WELL PAD ' WELL PAD
SURFACE CASING ——1 i
. ORIGINAL ANNULAR SEAL CONDITIONED BOREHOLE ——————3

WELL CASING

CEMENT PLUG
ORIGINAL
BENTONITE SEAL
SECONDARY FILTER PACK
; PRIMARY FILTER PACK

ORIGINAL WELL SCREEN .
Not to Scale

Well Name|MWL-BW1 Y \
Location|Mixed Waste Landfill

State Plane Coordinate X 411756.001
Y 1451698.73

Surface Casing Type|steel conductor casing
Surface Casing Length|20 feet
_ID Well Casing|4.75 inches
Well Casing Depth|477.17 feet
Screen Interval|452.17 to 472.17 feet
Plugging Grout Type|Quick-Crete™ (bentonite grout)
Grout Volume Used|approximately 450 gallons
Date of Decommissioning 24-Jan-08
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ATTACHMENT F
Well Development Forms for MWL-BW2
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION L

Project Name:
g . Wi V\]c.

Well 1L.D.: M- 8w'2__ .

i Project No.: . ‘ |
k > /4

:

\

Weather 0 LEAR, QALm, S0s-Los

Date: '3(|o l‘ug/ﬂm )

Method: B“‘ Ic”rﬁ—P‘ortab]e pump _Predicated pump ) ( .W:

o N PURGE M:EASUREMENTS D (3‘” o/l
. Vol. Tem . ORP low *Tur] ‘
Vl;')aet:g}z;% Time 24 hr ,,Cp Wgﬁ MV pH igls ITITS ]3/? Mﬂﬁpﬁ@g&
HAATASS (1S4 4o & (26025 6.057180.2.[ {104 R |Sle | Rbo
~+475 040, ~4& 19.6410.636 /%291 730 7 looo] 35413,
| (%l 110 14990 0.6Z1] 145,3]7,3] > 1000 | Sh,A | 5,10
10050 125 | .76 0.619| 125.% | 745 > (2.0 5.6
40 _1194510.6%| 1.8 74U S| Gt [ | 7.72
44% /55 | 1.6l | pozd/a].2 7,73  [>(00033,.7 | 4,77
/&44 /80 | 1985] 0.425 /530 7.44 S18| 6(:3
26 1190 2636|0629 ¢R.2. 7244 527 .2 '2.7
367|200 [30.74/0k3s [1230 [5.09] oo — | — &
BYS 240 [20.¥ 6.3 [ 4 [T5F 2looo | — | —
11485 1260 Mo 3348 | Vbt c l2e v | —
1515 280 [20.84 | 0 31 W2 (| 1.4 g | | ——
IS0 300 [20.%4 lo.?\ ||5.6(7.92. | - Yss | ——  —
(20 320 [20.5] |0.652(139.2 2.9 IO | —. | ~—
COC number(g), 5 (5 20.27 0 .ag .5 256 3l T —

Sample number(s):

‘Well Diameter

2"well: 0.16 gal/ft X_
4" well: 0.65 gal/ft X__
6" well: 1.47 gal/ft X_

- Tubing Diameter

1/4"0D: 24mlftX
3/8"0D:  9.7mlft X
12" ODI; 2 1.6 mU/ft X

Purge Volume Calculations

& somple ofkes swc_.bbhf

(height of water column) = gallons

(height of water column) = gallons

(height of water column) = gallons
(fength of tubing) = = millileters
(length of tubing) = millileters
(length of tubing)) = _ millileters

A.IJ4I/99/MSdoc/SNL/FOP94-48,RVi
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE

120D 2 1.6 miAt X

(length of fbino) =

112
frtle dd

e
[RYRE ]

COLLECTION
Project Name: M WL Project No.: 1p7—/ 4
Well LD.: - Bw/2 | Date: e l’Sf‘O 8
et g b Lold
‘! Method: |/ Portablepump __ Dedicated pump Pump depth: L'k q7 _,/
PURGE MEASUREMENTS .
Vol T E ORP Fl Tab | DO D‘Ge’:er—anéﬁna/l'
. ' ol. emp c ow | ~Tur :
“]/;; ig:}z;%) Time 24hr L@ °C pmho MV PH Lgls NTU % appearamce-
{7735 0% 2 | — S ’ .
4808 |pdF-0 | - |js.4y| 673 | Bou) | & 2p 6-HY\| J0y| 2o
48037 0330 | lo 1715 [ 700 [ 2612 | 7.24 198 | ;0.0 | W\\e
YR1-9% 0%46 | 15 [ 17.39| 96 23\ |79 Nl | 135 | 197
§%3.58 0100 | 20 [i%21 | b4lL | D6T 724 6-36] b [V05
16290 1p4l6 | 25 1527|200 | 202 7.9 U8 e S [1£Y
44508 0933 30 | \g6(l ToMN 1149.6 | T-23 250 4.3 138
Y85.32| 0952 | 55 | /372705 1192.0172.1F .53 113.3 1123
835068 | Yo 19779706 |183.0(7 2\ 193 | .3 o]
31437411025 | 45 | 1%SY To5 | 178\ | 120 14,00 | 103 Q.97
0394 o4l 5) 19:L0| 7006 16%:9] 7.9 .00 | 10.0 [0-94
“¢4:18| jo57 | €5 |\$7] | 7pS5 | 1635| 7.2] 018 | 4. % 0.4
442.72 | Jlib | 60 |1%8.08| 705 (.3 (720 Lol w,7 loas
H$3:33 W33 | (5 [1912 ] Jo&5 [1574 (7273 078 (¥ |6.19
COC number(s): ,
Sample number(s):
: : Purge Volume Caiculations
Well Diameter :
2"well: 0.16 gal/ft X (heloht of water column) = gallons
4" well: 0.65 gal/ft X~ (height of water column) =__ gallons
6" well: 1.47 gal/ft X (height of water column) = gallons
Tubing Diameter .
1/4"0OD: 24 mlU/ftX___ (length of tubing) = millileters
3/8"0D: 9. 7mlft X (length of tubing) = millileters

AL/4//99/MSdoc/SNL/FOP9448,RV2
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE

COLLECTION
CoNT.
Project Name: . ProjectNo.: . o 3/‘-4
Well LD.: /V]WL‘ BWQ Date: 3 - I3 —og
Weather o
Method: Portable pump Dedicated pump ‘ Pump depth: L/ q 7 /
PURGE MEASUREMENTS .
‘ Vo Te Ec | ORP Flow | Tub | DO ML
- . . mp c ow | ‘Tur
Ty | T2 L °C | pmio | MV | PP | Lgs | NTU | % | appesremce
48408 (1156 | 70 [ 14351 7p7 | 1526|793 0.65] 7.0 [0y
MY 121d | 75 | 1937 706 ige.0 | 7.20 0.68| 7.2 |s-08
N8H.3) | 4233 | 40 | \g4e| 705 [1565 [ 7.15 059149.6 690 |,,..
464.3( 11949 | 95 (1896 ] 705 1498 | 744 0.6 %4 093
454921259 | 90 | 1911 [ 106 | 141 1719 0.65] 8.2 | 6.76
Lgb.,7(13%09 [ 95 | 1948 ] 707 [1384 1743 06l 75 |69
19490 |11 L Joo | 145U 793 [13,.%1 113 2M 1 9.1 |01l
1449491327 | /05 | yq4u| 109 1389 T4 .36 43 oy |
Hg85 1393 | o 115591648 [ 14541 7131~ 369 nwa [v1o [
qg7.di| del | /15 \Ado | 703 [199.3] 745 b.25 1 b | 1:3S
"l%5-‘?5—'l"-/7/ 120 [\A33 | Jod [ w6 | 7Y 257 29.3%3|2.70
Y$5.99! 1436 | 135 | 113 795 |14 [ 707 237|355 [328 |
HRS I 452 | /130 19.55] 7071 195.57] 714 Hb] 15 |zal
qg5.25 1509 135 [141%[70% 20582 7.4 [ = 126§ 35.7[3.M
COC number(s):
Sample number(s):
Purge Volume Calculations
Well Diameter
2" well: 0.16 gal/ft X___ (height of water column) = gallons
4" well: 0.65 gal/ft X__ (height of water column) = gallons
6" well: 1.47 gal/ft X (height of water column) = gallons
Tubing Diameter
1/4"0D: 24mlU/ft X (length of tubing) = - millileters
3/8"0D; 9. 7mVftX _ (length of tubing) = millileters
1PPODE 21 6mIe Y. (lenzthaftbing))=_ =il

AL/A//99VISdoc/SNL/FOP9448,RV2
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE

f'““;

- 1/4"0D: 24 mlUftX (length of tubing) = : millileters
© 3/8"0D:  9.7mVftX (length of tubing) = millileters

172"0ODI: 21 6mIHft X (lenothof ubing)) = millileters

COLLECTION
Project Name: : Project No.:
| _ roject No , o L{/L’I
WellLD: 1y [ - B D Y - Y -0k |
Weather ’ :
Method: X Portable pump Dedicated pump Pump depth:
PURGE MEASUREMENTS .
. ‘ 0, €mp c ow < Jur .
ey | e A R I P Il el
44502015208 | 1D | 18.55] 908 [212.9] 2.1 2-07|-28\ [2.57
Y827l /543 | 145 | 19-83] 708 | Hh3gl 102 | 3.97| 2¢.\| 256
445421558 | 1D | 11-%b 708 | D/7.8] 711 3.39] 240] 2-66
CbC number(s):
Sample number(s):
: ‘Purge Volume Calculations
Well Diameter :
2" well: 0.16 gal/ft X (height of water column) = ~_gallons
4" well: 0.65 gal/ft X (height of water column) = .gallons
6" well: 1.47 gal/ft X (height of water column) = gallons
Tubing Diameter

AL/A/199/MSdoc/SNL/FOP9448,R V2
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